INTRODUCTION
Globular clusters are the oldest sub-units of galaxies. They therefore provide valuable information on the earliest phases of galactic evolution. In the present paper an attempt will be made to study the relationships between the perigalactic distances P and other characteristics of globular clusters. It would be particularly interesting to know if cluster metallicity correlates more strongly with P than it does with the present Galactocentric distance R. Does the correlation between [Fe/H] and P extend into the halo? What is the relationship between the ages of globular clusters and their perigalactic distances? Answers to these and other questions might provide interesting constraints on scenarios for the early evolution of the Milky Way system.
2.
PERIGALACTIC DISTANCES King (1962) has shown that globular clusters may exhibit well-defined tidal radii r . According to Freeman & Norris (1981) 
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For a more detailed discussion of the relation between tidal radii, perigalactic distances and Galactic mass models, the reader is referred to Innanen, Harris & Webbink (1983) . Both the measurement and interpretation of tidal radii are, however, complicated by recent observations which suggest that some globular clusters appear to exhibit outer distortions and faint tidal tails (Grillmair et al. 1995) .
Clusters on elongated orbits will be most severely truncated near perigalacticon, i.e. when R = P. Eqn. (2) therefore provides a way of estimating the perigalactic distances of Galactic globular clusters. However, Oh & Lin (1992) caution that diffusion might significantly modify the structure of the outer regions of some globular clusters in which the two-body relaxation time is moderately short. In such clusters the limiting radius may, in fact, be comparable to the tidal radius at apogalacticon. Furthermore, Oh (1994) finds that significant numbers of stars on retrograde orbits may exist beyond the cluster tidal radius. Additional complications are due to observational uncertainty in r , which may result from t small errors in the adopted level of background counts, and from the fact that possible differences between the mass-to-light ratios of individual globular clusters make the transformation from luminosity M to total cluster mass M uncertain.
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Despite these potential problems, an attempt will be made to derive the perigalactic distances P from Eqn. (2), the log r and c / log (r /r ) values c t c compiled by Trager, Djorgovski & King (1993) [only clusters for which these parameters were of quality classes 1 and 2 were used], and the present Galactocentric distances R recently tabulated by Djorgovski (1993) . Odenkirchen & Brosche (1992) are also somewhat larger than those given for the same objects in Table 1 . For NGC 6218 (M 12), which is the only object in common to all three studies, P (A & S) = 4.3 kpc, P (O & B) = 2.1 kpc and P (vdB) = 1.4 kpc.
From new proper motion reductions Peterson, Rees & Cudworth (1995) find P . 1 kpc for NGC 6121 (M4), which agrees well with the value P = 1.4 kpc given in Table 1 .
A check on the adopted scale of P values is provided by those globular clusters which, from their radial velocity and position on the sky, are found to be in nearly circular orbits (von Hoerner 1955 , van den Bergh 1993 . Such clusters
should have values of R/P . 1. This is indeed found to be the case for NGC 5139, NGC 5904, NGC 6362 and NGC 6723, which are the only four globulars with nearly circular orbits listed in Table 1 . For these objects it is found that < log R -log P > = 0.17 ± 0.09. This confirms that the adopted scale for perigalactic distances cannot be greatly in error.
An additional check on the significance of the differences between values of P and R for individual globular clusters is provided by looking only at those 15 clusters in Table 1 for which van den Bergh (1993) finds plunging (i.e. highly elongated) orbits. For all 15 such clusters < log R -log P > = 0.51. Excluding NGC 6401, which has an exceptionally large value R/P = 79, one obtains < log R -log P > = 0.41 ± 0.07. This is significantly larger than the value < log R -log P > = 0.17 ± 0.09 found for those globular clusters to which van den Bergh (1993) assigns circular orbits. It is therefore concluded that statistical data on the orbital shapes derived from the computed perigalactic distances are entirely consistent with those derived from cluster radial velocities, in conjunction with distances and position on the sky, as derived by the method of Perek (1954) and von Hoerner (1955) .
CLUSTERS WITH COLLAPSED CORES
The distribution of log (R/P) for normal clusters, and for clusters with
Smirnov test shows that there is < 0.1% probability that the core-collapsed, and non core-collapsed cluster samples were drawn from the same parent population of log (R/P) values. A possible explanation for this difference is that the value log (r /r ) = c = 2.5 adopted for collapsed-core clusters by Trager et al (1993) is too large and should, in fact, be . 2.0. As a result, the tidal radii calculated from log r = log r + c, and hence the values of the perigalactic distance P, are probably that the metallicity of Galactic globular clusters correlates marginally more strongly with the perigalactic distance P than it does with the present Galactocentric distance R. This result strengthens and confirms a similar result previously obtained by Seitzer (1983) , which is quoted in Freeman & Norris (1981) . Clusters on elongated orbits spend more time near apogalacticon than they do near perigalacticon. A plot of [Fe/H] versus log R therefore provides information that is more closely associated with on the relation between metallicity and apogalactic distance. Taken at face value, Fig. 3 therefore suggests that the metallicities of globular clusters are somewhat more closely tied to their perigalactic distances than they are to their distances at apogalacticon. Could this indicate that globular clusters typically formed near perigalacticon (where gas densities were high), rather than near apogalacticon (where gas densities were lower)? It appears premature to try to answer this question at the present time.
METALLICITY VERSUS P AND R
Mean values of log P and log R in four metallicity bins are given in Table 2 .
The data in this Table show Inspection of the data in Table 2 shows no obvious dependence of the difference < log R > -< log P > on metallicity, i.e. there seems to be no obvious dependence of orbit shape on metallicity. A similar conclusion had previously been drawn by Innanen et al (1983) from their study of Galactic globular cluster orbits.
GLOBULAR CLUSTER AGES
Recently, Richer et al (1995) have given a compilation of information on 35 globular clusters that have accurate modern age determinations. In Fig. 4 , these ages are plotted as a function of perigalactic distance P. Although presently available data are not numerous, they do appear to suggest that outer halo globular clusters with P @ 15 kpc have a wide range of ages. On the other hand, globular clusters with P < 15 kpc, which are associated with inner halo or with the main body of the (proto)Galaxy, seem to be restricted to ages in the relatively narrow range 13 -16 Gyr. The difference between halo globulars and clusters associated with the main body of the Galaxy appears much less clear-cut in the plot of cluster age versus present Galactocentric distance R. It is tentatively concluded that cluster ages correlate more clearly with perigalactic distances than they do with their present Galactocentric distances. Table 1 , it is found that the Spearman (1904) rank correlation coefficient , (P) = 0.70 ± 0.05, which is strikingly larger than the value , (R) = 0.55 ± 0.08. It is therefore concluded that the correlation between the half-light radii of globular clusters with perigalactic distance is significantly stronger than that which had previously been found between half-light radii and the present Galactocentric distances of clusters. It is also of interest to note that Table   3 shows P and R to correlate more strongly with r than with [Fe/H] . This 
LUMINOSITIES OF GLOBULAR CLUSTERS

DIAMETERS OF GLOBULAR CLUSTERS
HALO GRADIENTS
Many years ago, Searle (1978) pointed out that the metallicity of globular clusters in the range 10 < R (kpc) < 50 appeared to be independent of Galactocentric distance. This important, and at that time unexpected, result led Searle & Zinn (1978) to propose that the outer halo of the Galaxy had formed by prolonged infall of protogalactic fragments. The data collected in Table 4 confirm Searle's conclusion that metallicity and Galactocentric distance are not correlated (and might, in fact, even show marginal evidence for an anti-correlation) for the 13 globular clusters (that do not have collapsed cores) which are listed in Table 1 and have R > 20 kpc. A similar conclusion is seen to hold for the 13 globular clusters that have P > 20 kpc. However, a very different situation is found to prevail for the half-light radii of the outer halo globular clusters that are listed in Table 1 . For these objects, a correlation at the ~ 3 . level of significance is found between R and r for both (1) the 13 clusters with R > 20-kpc, and (2) the 13 clusters with h P > 10 kpc.
Finally, an even stronger correlation is seen in Table 4 between the halflight radii of halo globular clusters and their perigalactic distances. For the 13 clusters with P > 10 kpc , (P, r ) = +0.84 ± 0.08 (m.e), while clusters with h R > 20 kpc yield , (P, r ) = +0.83 ± 0.08. These results show that the half-light h radii of globular clusters exhibit a highly significant gradient in the outer Galactic halo. Since this gradient is largely due to the absence of compact globulars at the largest distances, it seems implausible that this gradient was mainly produced by selective destruction of fragile clusters by disk shocks and Galactic tidal forces. It
is not yet clear how the existence of strong cluster diameter gradients in the outer Galactic halo is to be reconciled with the Searle-Zinn paradigm.
CONCLUSIONS
Information on the perigalactic distances of Galactic globular clusters provides a number of tantalizing clues about the early evolutionary history of the Galaxy. The age distribution of globular clusters suggests that the main body (or inner halo) of the protogalaxy at P < 15 kpc only formed globular clusters during the period between 13 Gyr and 16 Gyr ago. On the other hand, some outer halo globulars with P > 15 kpc appear to have ages as low as ~ 10 Gyr. An additional difference between globulars in the Galactic core and halo is that clusters associated with the main body of the Galaxy have < M > . The Figure suggests that metallicity may be somewhat more strongly correlated with P than it is with R. 
